Abstract Factors associated with CES-D depression among Mexican Americans living on and off the U.S.-Mexico border are examined. Data are from two studies of Mexican American adults. The Border Survey conducted face-to-face interviews in urban U.S.-Mexico border counties of California, Arizona, New Mexico, and Texas (N = 1307). The non-border HABLAS survey conducted face-to-face interviews in Houston, Los Angeles, New York, Philadelphia, and Miami (N = 1288). Both surveys used a multistage cluster sample design with response rates of 67 and 76 %, respectively. The multivariate analysis showed that border residence and higher perceived neighborhood collective efficacy were protective for depression among men. Among men, lower education, unemployment, increased weekly drinking, and poor health status were associated with depression. Among women, alcohol-related problems and poorer health status were also associated with depression. Further examinations of how neighborhood perceptions vary by gender and how these perceptions influence the likelihood of depression are warranted.
Introduction
The U.S. Census Bureau estimated that in 2013, the 24 counties of California, Arizona, New Mexico, and Texas that share common borders with Mexico were home to approximately 7.5 million people [1] . The border population is predominantly Hispanic (approximately 68 %), the majority of which are of Mexican origin [1, 2] . There are several unique characteristics of the border that impact the well-being of its residents. These include high rates of poverty, under-education, and unemployment [2] . The border is also characterized by poor indices of health and many lack health insurance coverage [2] . In addition, the border is a designated ''medically underserved area'' due to the paucity of health care professionals there relative to non-border areas [2] [3] [4] [5] .
The extent to which living on the border, with its socioeconomic and health disadvantages, puts its residents at risk for mental health problems, such as depression, is important to assess as this condition is a major cause of disability that impairs psychosocial functioning and quality of life [6] . Data from the 2005-2009 state Behavioral Risk Factor Surveillance System (BRFSS) surveys for Arizona, California, New Mexico, and Texas show approximately equal lifetime prevalence rates of depressive disorder on and off the border (17.4 and 18.3 %, for border and nonborder residents respectively) [7] . Border residents, however, were significantly less likely than non-border residents to report one or more days of poor mental health in the previous month (i.e., stress, depression, and problems with emotions) (34.5 vs. 39.2 % for border and non-border residents, respectively: p value = 0.001) [7] . The actual number of poor mental health days in the previous month, however, is comparable between border and non-border locations [8] . For example, BRFSS data from the border and non-border areas in which our current study collected data indicate that on the border, the approximate average number of poor mental health days was 3.54 (range of 2.4 days in Santa Cruz County, Arizona to 5.1 days in Imperial County, California) versus 3.62 days in non-border areas (range of 2.9 days in Harris County, where the city of Houston, Texas is located to 4.4 days in Philadelphia County, where the city of Philadelphia, Pennsylvania is located); [8] . Unfortunately, BRFSS response rates across states are low and vary widely. For example, in 2009, overall response rates in Arizona, California, New Mexico, and Texas were 23.17, 27.75, 50.90, and 29.40 %, respectively [9] . Another limitation of BRFSS data is its land-line data collection methodology. The BRFSS did not pilot a cell phone survey until 2008 [10] . Because of the increasing number of homes with wireless only telephones, the potential for survey under-coverage is great. For example, from 2007 to 2009, the prevalence of wireless only telephone technology within households ranged from approximately 17 to 27 % in Arizona, 9 to 16 % in California, 17 to 26 % in New Mexico, and 20 to 30 % in Texas [11] . The potential for bias is even greater among Hispanic households since Hispanic adults are more likely to be wireless only compared to adults of other ethnicities [12] .
Several studies have linked perceptions of neighborhood disorganization and instability to depression [13] [14] [15] [16] [17] [18] . Adverse neighborhood conditions are thought to lead to depression because social disorder exposes residents to greater daily stress [16] . Residents of disadvantaged neighborhoods are also more vulnerable to depression following negative life events because such neighborhoods lack appropriate resources for coping [16] . Finally, the social disorder of neighborhoods with adverse conditions makes it difficult to form and maintain meaningful social ties [16] .
Utilizing the concept of collective efficacy, this paper examines the association between neighborhood disorder and depression among Mexican Americans living in U.S.-Mexico border and non-border regions. Developed by Sampson [19, 20] , collective efficacy reflects the perceptions of neighborhood residents that their neighborhood acts in socially cohesive ways and implements informal social controls that maintain public order. We hypothesize that because of the socioeconomic and health disparities on the border relative to non-border areas, border residents will perceive their neighborhoods to be lower in collective efficacy and will be more likely to experience depression. We will control for several sociodemographic factors in our analyses because of their documented association with depression. These include: age, gender, socioeconomic status [21] [22] [23] [24] , level of acculturation, birthplace [24, 25] , alcohol consumption [21, 24, 26, 27] , and physical health status [28] [29] [30] . Because our data were collected via face-toface household interviews, we avoid the limitations raised by telephone surveys (as per BRFSS discussed earlier).
Methods

Sample and Data Collection
The data used for these analyses are from two separate studies of Mexican American adults: one from those living in U.S.-Mexico border areas (Border Survey) and the other, from those living in non-border areas (Hispanic Americans Baseline Alcohol Survey (HABLAS)). For the Border Survey, interviews were conducted among 1307 self-identified Mexican Americans in the U.S. Both surveys (Border Survey and HABLAS) utilized identical questionnaires with the exception of questions regarding drinking across the border in Mexico, which were asked only in the Border Survey given the close proximity to Mexico. The questionnaire that was initially developed for the non-border HABLAS survey (and that was also used in the Border Survey), was pre-tested in English, translated into Spanish, and then back-translated to English. The added questions for the Border Survey on drinking in Mexico were similarly pre-tested in English, translated into Spanish, and then back-translated to English. In both surveys, trained bilingual interviewers conducted approximately hour-long Computer Assisted Personal Interviews (CAPI) in respondents' homes in either Spanish or English. With the CAPI, questions and appropriate skip patterns were programed into laptop computers and our interviewers entered the responses. In the Border Survey, 55 % of the interviews were conducted mostly or completely in Spanish whereas in the HABLAS survey, this proportion was higher, at 71 %. The interviewers for both surveys underwent the same supervised training procedure in order to ensure the uniformity of data collection and interviewing approaches.
Respondents in both samples received a $25 incentive for their participation in the study. All respondents signed a written informed consent and the Committee for the Protection of Human Subjects of the University of the Texas Health Science Center at Houston approved both the Border Survey and HABLAS.
Measures
Depression
Self-reported depression was assessed using the 20-item Center for Epidemiological Studies Depression Scale (CES-D) [31] . This valid and reliable scale is often used as a measure of depression in epidemiologic research [32] . Items were rated on a 4-point Likert-type scale ranging from 0 to 3 (total scale range: 0-60). A cumulative score of 16 or greater is considered an indicator of depression [32] . This dichotomous variable was coded ''0'' for ''no depression'' and ''1'' for ''depression.'' The scale's intragroup reliability for these data was good (Cronbach's a: 0.84 and 0.88; Guttman's split-half coefficient: 0.81 and 0.87 for men and women, respectively).
Perceived Neighborhood Collective Efficacy
Collective efficacy is a valid and reliable cumulative measure of the respondents' perceived social control and social cohesion within their neighborhood environment [19, 20] . Perceived social control was measured using a 5-item Likert-type scale on the likelihood of the following: that neighbors would intervene if children skipped school, children spray-painted graffiti, children were disrespectful toward adults, fights broke out in front of their house, and the fire station was closed due to budget cuts. Perceived social cohesion was measured using a 5-item Likert-type scale of agreement on the following statements: people around here are willing to help their neighbors, this is a close-knit neighborhood, people in this neighborhood can be trusted, people in this neighborhood generally don't get along with each other, and people in this neighborhood do not share the same values. Because social cohesion and informal social control were closely associated (r = 0.80), Sampson et al. concluded that the two measures were assessing aspects of the same latent construct and therefore combined them into the collective efficacy summary measure [19] . Although not as strong as the correlation reported by Sampson et al., we similarly observed a relatively strong correlation between the two subscales in our data (r = 0.54). This cumulative collective efficacy measure had an acceptable level of intra-group reliability for our data (Cronbach's a: 0.79 and 0.81 for men and women, respectively).
Because of the well documented strong association between alcohol consumption and depression [21, 24, 26, 27] , these analyses controlled for the number of drinks consumed per week, binge drinking, and alcohol-related problems. The number of drinks consumed per week, a continuous measure which is widely used in epidemiological studies of alcohol use and related problems [33] [34] [35] , was assessed by combining self-reported frequency and quantity of drinking wine, beer, liquor, and mixed drinks with liquor in the previous 12 months (for methodological discussions also see Room [36] and Greenfield and Kerr [37] ). Binge drinking was defined as per the National Institute of Alcohol Abuse and Alcoholism: that is, drinking 4 or more (women) or 5 or more (men) standard drinks per occasion within a 2-hour period in the past 12 months (standard drink: 12 oz of beer, 5 oz of wine, 1 ounces of liquor) [38] . Respondents were categorized as abstainers, current drinkers who did not binge in the past year (reference), and current drinkers who binged 1 or more times in the previous year. The presence of alcohol-related problems was assessed with the following items: salience of drinking (defined as when drinking becomes a higher priority than one's health, social relationships, hobbies/interests, and obligations; [39] ), need to drink, increased tolerance, impaired control, withdrawal symptoms, prolonged intoxication, financial problems, belligerence, police problems, accidents, health problems, problems with spouse, problems with others, and job problems [39, 40] . Based on the positive responses to these items, an additive scale was built. In the analyses, this variable was represented as dichotomous: zero (reference) versus 1 or more problem as is frequent in studies of alcohol epidemiology [41] [42] [43] .
Sociodemographic Covariates
These analyses also controlled for several sociodemograpic factors because of their documented association with depression [7, [21] [22] [23] [24] . The main sociodemographic independent variable for these analyses was border versus nonborder (reference) location. Additional sociodemographic covariates were also controlled for these in these analyses and included: age (18-29, 30-39, 40-49, and 50? years); level of education (some college/vocational school/beyond (reference), high school diploma/GED, and no high school diploma); income (continuous); marital status (married/cohabitating (reference), separated/divorced/widowed, and never married/never lived with anyone); employment status (working full-or part-time (reference), unemployed/ temporary illness/student, homemaker, retired/disabled/ never worked); religious preference (Protestant (reference), Catholic, other religion, and no preference). Place of birth (U.S. vs. foreign-born as the reference) and level of acculturation (low as the reference versus medium and high) were also controlled for in the analyses because prior research has linked these factors to depression among Hispanics [24, 25] . Developed by Caetano [44] , the acculturation scale has demonstrated validity and reliability and consists of 12 questions covering the following information: daily use of and ability to speak, read, and write English and Spanish; preference for media in English or Spanish; ethnicity of people with whom respondents interact at church, at parties, the current neighborhood and the neighborhood where they were raised; and a series of questions about values thought to be characteristic of the Hispanic lifestyle. With the exception of the items used to assess language use, all other items were coded in a 4-point Likert scale (strongly agree to strongly disagree). The scales intra-group reliability for these data was good (Cronbach's a: 0.90 and 0.91 for men and women, respectively). A continuous score of acculturation was computed, then subjects were grouped into three categories using tertiles to form low, medium, and high acculturation levels [44] .
Self-rated health status was also controlled for in the analysis because of the strong and well documented association between physical and mental health [28] [29] [30] . Selfrated health status was assessed by asking respondents to indicate whether their general health status ranged from poor to excellent. In the analyses, this variable was categorized as excellent/very good/good (reference), fair, and poor.
Statistical Analysis
To account for the multistage cluster sample design used in both surveys, analyses were conducted with Stata 13 [45] . Data were weighted to correct for unequal probabilities of selection into the sample. A post-stratification weight was also applied, which corrects for nonresponse and adjusts the sample to known Hispanic population distributions on demographic variables. Bivariate associations between categorical variables were assessed with Chi square statistics. The tables depict weighted percentages with unweighted Ns. Multivariate logistic regression was used to assess predictors of depression. Due to non-response on the income item (15.2 %), log-transformed income was multiply imputed and used in the analyses (see Caetano and Mills; [46] ). Preliminary models were fit using the average of the 10 imputed income values and final model estimates were obtained by combining estimates from analyses on each of the 10 imputed datasets using Rubin's rules [47, 48] . Because the prevalence and predictors of depression vary by gender [20, 21, 23] , gender-specific models were run. Also, because previous analyses of this sample detected interactions involving border proximity, gender, and age [34, 49] , age by location interactions were initially tested in both male and female depression models.
Results
Sample Description
The sample was composed of 2595 Mexican Americans: 1307 residing in U.S.-Mexico border areas and 1288 residing in non-border areas. The gender distribution in the sample was almost equally split, with women representing 51 % of the sample (border: 53 %; non-border: 48 %). The percentage of respondents married or cohabitating was also comparable across locations (border: 58 %; non-border: 60 %), as was the percentage of respondents with less than a high school education (border: 49 %; non-border: 48 %). The mean annual income was 28.5 K ± 2.0 for those on the border compared to 26.0 K ± 1.2 for non-border residents. Fifty-five percent of respondents of the Border Survey and 71 % of respondents of HABLAS were born outside of the U.S. Also, although not a control variable in our analyses, it is interesting to note that 55 % of the border sample and 71 % of the non-border sample was interviewed completely or mostly in Spanish. The mean age of the border sample was higher (41.3 ± 1.0 vs. 37.8 ± 0.6 years non-border sample) and those in nonborder areas were more likely to be employed part-or fulltime (61 vs. 45 % among border residents).
Perceived Neighborhood Collective Efficacy on and off the Border
Perceived neighborhood collective efficacy was significantly higher among border than non-border residents (37.39 ± 0.35 vs. 36.21 ± 0.44, p = 0.04, for border and non-border residents, respectively). Differences in the mean scores for collective efficacy among men were not statistically significant (37.24 ± 0.64 vs. 36.56 ± 0.51, for border and non-border men, respectively). However, among women, those on the border had significantly higher perceived collective efficacy than those off the border (37.24 ± 0.64 vs. 35.84 ± 0.46, p = 0.01).
Bivariate Results
The weighted prevalence of depression was slightly lower among both men and women on the border compared to those off the border (Table 1 ). These differences, however, were not statistically significant. The bivariate analysis also J Immigrant Minority Health (2016) 18:718-727 721 showed that the proportion of men and women with depression was greater among those without a high school diploma and those who were retired, disabled, or who had never worked. While depressed individuals reported lower annual family incomes than non-depressed individuals, this association was statistically significant only among women. In particular, depressed women reported a mean income of 20.03 K (±2.03) compared to 27.10 K (±1.39) reported by non-depressed women, p = 0.003 (data not shown). While there was no association between binge drinking and depression, men and women with 1 or more alcohol-related problem were more likely to be depressed, although this association was only marginally significant among men. Depressed men also drank a statistically significantly higher number of drinks per week than non-depressed men (13.13 ± 2.11 vs. 7.50 ± 0.61 for depressed and non-depressed men respectively, p = 0.01; data not shown). Among women, however, there was no statistically significant difference in the volume of alcohol consumption in relation to depression. Self-rated health was also associated with depression. For men and women, the proportion of depressed individuals increased in a stepwise manner as health status decreased.
Multivariate Results
Interactions between border residence and age in predicting depression were not statistically significant and therefore are not reported further. The multivariate logistic regression for men showed that border residence, as well as higher perceived neighborhood collective efficacy, were protective for depression (Table 2) . Among the sociodemographic variables, men with no high school diploma, compared to those with at least some college or technical/vocational education were at an increased risk for depression. Unemployed men were also more likely to be depressed compared to their employed counterparts. A higher volume of alcohol consumed per week was also associated with depression. Finally, those with poor self-rated health were more than five times more likely to suffer from depression compared to men who rated their health as good, very good, or excellent. Among women, neither border location nor perceived collective efficacy was associated with depression (Table 2 ). In addition, neither measure of alcohol consumption was associated with depression; however, women with 1 or more alcohol-related problem were almost three times more likely to be depressed compared to women with no problems. Self-rated health status was also associated with depression. Women in fair health had a more than 3-fold increased likelihood of depression and those in poor health were almost seven times more likely to be depressed compared to women of good to excellent health.
Discussion
We hypothesized that the prevalence of CES-D depression would be higher on the border than off the border. In contrast, we found that on the border, the prevalence of depression was slightly lower than the prevalence off the border; however, these differences were not statistically significant (i.e., 15 % of border men and 23 % of border women were depressed vs. 19 % of non-border men and 25 % of nonborder women). In the multivariate analyses, after controlling for the effects of covariates, residing on the border, compared to off the border, was protective for depression among men, but not women. These were surprising findings given the socioeconomic and health disparities on the border relative to non-border areas. However, in spite of its socioeconomic hardships, border regions are unique because of the level of symbiosis, or cross-border interdependence between Mexico and the U.S. [50, 51] . Border culture has been shaped by a history of interactions between Mexico and the U.S., including the geographical mobility between the two countries and the associated international and ethnic conflicts and compromises that have arisen over time. All this has resulted in a sense of uniqueness, great resiliency, and a growing social and political awareness among residents on both sides of the border [50, 51] . This uniqueness is evident in the blending of both Mexican and Anglo traditions, language, religion, values, and customs.
The rich and unique qualities of border culture may also provide some explanation as to why, contrary to our hypothesis, border residents perceived their neighborhoods to be more socially cohesive and better able to implement informal social controls (i.e., collective efficacy) than did non-border residents. The analyses also showed that higher perceived neighborhood collective efficacy was associated with a lesser likelihood of depression. This finding is in accordance with previous findings in this area [14, 15] . It is possible that stronger collective efficacy buffers the effects of daily stressors that lead to depression [15] . These findings, however, were only significant for men, a finding previously seen in the literature [52] . For example, Vaeth et al. [52] found that among men, but not women, the likelihood of depression decreased as the sense of collective efficacy increased and this association was independent of other risk factors for depression such as heavy drinking, alcohol-related problems, and intimate partner violence. Higher perceived collective efficacy was not protective for depression among women, in spite of the fact that the mean levels for women were essentially equal to those of men. This could be due to the differences in the nature and size of social support systems between men and women [53, 54] . For example men's social networks have been reported to consist more of co-workers and friends whereas women's consist mostly of kin [53, 54] . Uchino et al. [55] have described how familial sources of support are important factors in protecting one's health and wellbeing. Indeed, Márquez and Romo [56] emphasize how the border region is grounded in strong family values and family unity. Unfortunately, we did not have a measure of family unity or family cohesion to examine in these analyses.
Among women, in the multivariate logistic regression model, the likelihood of depression did not vary by location. Ryan-Ibarra et al. similarly found that the prevalence of depression did not vary in relation to border residence status among California women [57] . In this study, binge drinking predicted depression in both border and nonborder areas of California [57] . In our study, binge drinking was not associated with women's depression; however, the presence of alcohol-related problems was. Women with 1 or more problem were almost three times more likely to be depressed compared to women with no problems. This association has been well documented by previous research [21, 22, 24, 25] . The only other variable that was associated with depression among women was self-rated health status. Women who reported their health as fair had a more than 3-fold increased likelihood of depression and those in poor health were at nearly a 7-fold increased risk. Poor selfrated health was also associated with a 5-fold increased likelihood of depression among men. These findings were not surprising given the strong association between physical and mental health status [27] [28] [29] . Among men, those with less than a high school education were approximately two times more likely to be depressed. This is in contrast to findings from the Collaborative Psychiatric Epidemiology Studies (CPES) and the National Latino and Asian American Study (NLAAS) that showed no association between level of education and major depressive disorder in CPES and any depressive disorder in NLAAS among Hispanics [58, 59] . Unemployed men were also at increased risk for depression, although this was not the case among women, a finding that is also supported in the literature [22] . Finally, among men, the likelihood of depression increased as the weekly consumption of drinks increased. It is possible that drinking contributes to the development of depression and/or that depressed men are drinking more in a chronic manner as a coping mechanism. It is surprising, however, that neither binge drinking nor the presence of alcohol-related problems was associated with depression among men. Regarding binge drinking, this behavior is prevalent among Mexican American men and often occurs at social events [34, 35, 60] . In fact there is some evidence that binge drinking may have a protective effect on depression among men [52] .
This study has some important strengths. Using the same selection and interviewing methodology, data were collected from representative samples of Mexican Americans living in both border and non-border areas of the U.S., thus allowing for comparisons across locations. In addition, this study collected comprehensive data on a variety of topics, including depression, health status, collective efficacy, and alcohol use during face-to-face interviews. Importantly, interviews were conducted by bilingual interviewers so that both English and Spanish speakers were included and in fact, 55 % of the border sample and 71 % of the nonborder sample was interviewed completely or mostly in Spanish. In spite of the larger proportion of non-border residents who were interviewed in Spanish, there were no differences in level of acculturation between border and non-border groups [61] . Further, in this study, level of acculturation was not associated with depression for either men or women.
This study also has some limitations. In spite of relatively good response rates for both the border and nonborder samples, the border response rate was only 67 % (compared to 76 % off the border). Because the two surveys were restricted to urban areas, our findings may not be generalizable to the rural Mexican American population. In addition, the Border Survey and HABLAS were not conducted concurrently; however, the epidemiology of alcohol in large populations is relatively stable [62, 63] , as is the prevalence of depression given the chronic nature of this condition [6, 64] . Another limitation of this study is that the identification of depression with the CES-D is not based on clinical criteria. However, research has shown a good level of agreement between the CES-D's use of a cut-off point of 16 or more depressive symptoms and a clinical diagnosis of depression [32, 65] . Also, this is a cross-sectional analysis and a temporal order in the relationships between our independent variables and depression cannot be established. Finally, this paper focuses on a special U.S. population and the generalizability of these findings to other populations in the world may be limited. However, in the U.S., Mexican Americans have a strong and growing presence, representing 64 % of the total Hispanic population in 2012 [66] . Given the significant impact of depression on functional status and quality of life [6] , further examinations of how neighborhood perceptions vary by gender and how these perceptions influence the likelihood of depression are warranted.
